The absorption of 250-fs KrF laser pulses incident on solid targets of aluminum and gold has been measured as a function of polarization and angle of incidence for the intensity range of 10' -2.5x10" Wcm . Maximum absorption of over 60% occurs for p-polarized radiation at angles of incidence in the range of 48'-57'. The measured results are in agreement with absorption on a steep density gradient.
With the recent advent of high-intensity femtosecond lasers the study of laser-plasma interaction at high densities and high intensities on a subpicosecond time scale has become a vigorously studied topic. ' " In this context the absorption and reflection of laser light by the highly conducting plasma formed at the target surface is of considerable interest. It is well known that for nanosecond and picosecond laser pulses the interaction is extremely complex because laser-light-induced instabilities have sufficient time to grow in an expanding plasma with extended density gradients. For femtosecond pulses the plasma has very little time to expand or for the instabilities to grow and one expects here an exceedingly simple situation: The absorption and reflection of the laser light should obey the laws of linear metal optics. In The enhanced absorption is believed to occur in the leading edge of the main pulse as it "burns" through an underdense preformed plasma. As will become evident from the angular dependence of the data, the main part of the pulse interacts with the steep gradient close to the surface of the target.
The Fresnel formulas, valid for a sharp discontinuity, are not suitable to describe the angular dependence of the absorption data. This is obvious from Fig. 1 for the present modeling. At the higher intensity the collision frequencies are found to be 2-4 times higher than expected, which is explained by the enhanced absorption in the preformed plasma as discussed earlier.
In conclusion, the present investigation reveals clearly that the reflection of intense uv femtosecond laser pulses from the dense plasma formed by irradiation of a solid has the simplicity hoped for: It can be satisfactorily explained within the framework of linear metal optics. On the other hand the onset of plasma expansion is clearly detectable and its importance will increase with longerwavelength laser light and as higher laser intensities become available. There is therefore no guarantee that this simplicity will be maintained under all conditions.
